A point mutation at the C terminus of the cytoplasmic domain of influenza B virus haemagglutinin inhibits syncytium formation.
The C-terminal sequence of the cytoplasmic tail (CT) of influenza B haemagglutinin (BHA) consists of strictly conserved, hydrophobic amino acids, and the endmost C-terminal amino acid of the CT is Leu. To elucidate the role of this amino acid in the fusion activity of BHA (B/Kanagawa/73), site-specific mutant HAs were created by replacing Leu at this position with Arg, Lys, Ser, Try, Val or Ile or by the deletion of Leu altogether. All mutants were expressed at the cell surface, bound to red blood cells, were cleaved properly into two subunits and could be acylated like the wild-type (wt) HA. The membrane-fusion ability of these mutants was examined with a lipid (R18) and aqueous (calcein) dye-transfer assay and quantified with a syncytium-formation assay. All mutant HAs showed no measurable effect on lipid mixing or fusion-pore formation. However, mutant HAs with a hydrophobic value of the C-terminal amino acid lower than that of Leu had a reduced ability to form syncytia, whereas mutants with a more hydrophobic amino acid (Val or Ile) promoted fusion to the extent of the wt HA. On the other hand, the mutant HA with the deletion of Leu supported full fusion. These results demonstrate that Leu at the endmost portion of the C terminus of the BHA-CT is not essential for BHA-mediated fusion, but that the hydrophobicity of the single amino acid at this position plays an important role in syncytium formation.